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£ ^ a £ «fc #7 5 J ft JVts >Wt £> * 4> ^ ct 0 S ttft -5 
'>&<£*>-«© 7== K*Ji!Ett*«#t, i^*M^8 

~2 o©^*^^*;^>K«h^e»^^i^ 5 P^^*5 

0 0~5, 0 0 0©#'J75H ( a 1 ) *5«k^TfB-^ 
H- (Q) ,-O-Z-O- (R) .-H (1) 

St©gft& Q43J:LS'Rttro^2~4CD^^->7;^l/ 

m£>«fctfntei~5 oomikzm-r. > -e^sn 

5^^13 0 0-5, OOOfflffltt^'Jl 

-7;u (a 2) 36*e»«#*n. 3t7c*ss^o. 5-4. 

0 (0. 5ftfi%m-£7 ;P»jR v 2 5t) "CS-S 
#Ul — fJl'XXf Jl'JS K (A) . 
[|f*^2] (al) 71/7^;^. -fV7^;W 

«*J;DaHrn-6^ft:< tt>— «-C*»3, *>0 (a 2) 20 

SIS*^liem©*'Jx-7^X7.7^7 5 K (A) . 

tit^3] ifctt2iem<D^'jx-^x 

Xf;V75 H (A) 5~4 0 »S%:fe<fcO^^Mt!fe#lJlg 
(B) 6 0-9 5a»%fr£>&£8tJ3gfflfi£$>. 
[8i#lit4] (B) *«, X?1/>S. (^^) 7f>J 

[Hf**5] (B) *!#'J*l/7-f >*»BB-C»SHI 30 
. [11*916] (B) *»#UX^7-JHR»liT*S«* 
[«F*H7] (C 1) ~ (C3) 

imBLtiDiatMM <o (a> t (b> ©-& 
o. i~i 5mm%smi,Ttj.z>m&m 

(ci) ; #;u#*->;u», X#*->S, 7571, t 

t t>-«©««fe*£*rr sans tf-;w«a^ 

(C2) ; > 

(C3) ; #'J*U7-f >«»t**»lf-;W*S^<*: 

[«f*« 8 ] lif#3I 1 *fcti 2 B*<D# U X-7^X 
7fJl/7 5H (A) t7JU*'J*K*J:^/*fc«7;U 
i'JIWIOADyXfcft (D) <fcj&>6fc9, (D) 
©»# (A) t (D) ©^«-«*fr*tJ^T0. 0 1~ 

[3BW©l¥»fc«fi] 50 



[0 0 0 1] 

£ e tc&«s^mtt&j]g^©#fttt»;:{gnfc* u x-7 

;UXX7;U7 5 K^3«ttJtC:<D#Ux— 7^X7.7^7 5 
[0 0 0 2] 

[£t3ft©fi»fj] *iJI-t;1'X7t;V7 5KB- 

gi5©^^ISHt«Jliffl««l»±»|i: LTffinfc««l*lfc14 

#U **->7Ji-*u>^'j a— ux^i^ 
if\) u—M. SjSEffll/TUifc*. #>Jx— 7JUXX7 
;W7 5 K ©»MttK*««l©»iUWt«JBK:it« bT/hS 
H«-&*«£<, d©fc*»C^UX— 7;WXX7;U75 K 

-r * wmuMKi * c t tfimmtto * t ^ -s iQH#*fe 

##*«*<ft;JBt bTfieffl-r^T&fe (4#^¥4 -728 
5 5^8) , t Kn+->;n^ttst'z^#i*^ 
«S-&Ee»<hT-S> xf A3H477 >JS&pJMt!feiStJlg£*B 
»<t«li:UT«ffl"r*^ft (WHT2-7 0 7 3 9§4i 

T#mt£te&&£n*<t>©©, ^©is^tffl©^^ 
fc. #ux-7;i^#K4^#^©*u**-> 

;W th'X7iy-M©7;i'+l/>t^i' Kf*jD«l 
S;tffllfc* , Jx-T;PXXrJl'7= K$r«li-&C<htC 

7?f£ 5- 8 5 5 7 1 f|£tfg) **fl)6*lT^£ 

Jt«W(S^*© t77i; — JMg|©7 JU* >:* 

[0 0 0 3] 

n. *o*ux7i/>, #u^^i"j;uK^7;k 7,7 
U>/7d7Unxh'j;u#fi-&# (SANW , 
U0XHJ^/7^yI>/7,7k>ftl§ft: (ABS 

^Bg) . 'j;uK^7;u/^i?x>/^7^>* 
(MBStt) . 7.7U>/^^i7 ujuse^7;u 
/7i"JPxMJJP*S^#. #'JX71/ >. #U^D 
h'U>, #Ulf l/>f l/7rl/- h (PET^Jg) . 
* i J7*7U->71/7^L--> (PBTil) m<F>&BM 

[0 0 0 4] 




J&ffiU *5B9lfcSHiUfc. 
[0 0 0 5] Tfcfe-fe***!^ IBI»*^*JW#>Kt!: 

■5Sc¥l%»?-fi5 0 0~5, 0 0 0©#'J75K (a 
1) fcitTFIBHttSC 

H- (Q) ,-O-Z-O- (R) ,-H (1) 

>^*3i^f^-7 h-;wf,gsnsz:«7i;-;i' 

m*3J:r/n«l~5 OOllt^t. ) T^Stl 
SftW4#?* 3 0 0 ~ 5 , 000 'J X 20 
-T)V (a 2) frS>^ig£n, »5Btt3«*0. 5~4. 
0 (0. smm%m-i> UV— JUSifc, 2 5t) 
#iJI-f^X7rJl/7S h* (A) ; a&^K:«3l?UX 
-fMXffJSF (A) 5~4 0S«9645<fctfS*pJ 
Utt^flg (B) 6 0~9 5a«*a>&&S*JIBfiJ«*r7 

[0 0 0 6] *58W^*»**U75 K (a 1) £fit*& 

ITU *yD7i7^A, X^> h^^7^A. 7^07 

a;^;W>iiLTH o)-7^;*7 ft p>^ o>- 
[0007] (ai) £»/sr**»ifc^#;u#>Ki 

^U>-2, 6-^*;V#>K, ^7^U>-2, 7- 




4 

xn;u- 4, 4' ->>#;u#>K, 3-^M-fV7* 
snfsn*. ^nbCD-5^^i/v^;u^, <y7^m 

S7iW l J^Ifii:LTH 3-X;WV7^Mt 
MJ^A, 3 -x;U^-f V7^A8AU^«W6 

[0 0 0 8] ( a 1 ) ©IW*MHP«tt, a* 5 0 0 - 
5, 0 0 0, JfiKB5 0 0^3, 0 0 0T$>£ol£ 

Ke#<&»&tta*<ftTU 5, '0 0 0fejB**i:RJ&tt 

[0 0 0 9] »f»4*#Ul-f;P (a 2) ttS&fB— 
(1) T?*Sn*ft-&«|T?»D, (1) E*lr> 

X, ZttzHB7xy-;W« (bl) CO^S, Q45«t^R 
\*mm&2 ~- 4 <D7 Jlf^rU^tt-l \* (b 2) **<B 
^'>7Wl/>ST*§» 

[ooi o] — flfi^aiy— (b i) ^ttit /w 

y^Mj:^S7iy-;i/i; tix^jcy-^A 
(4, 4* -ytKD*yy7iXJI/-2, 2-:/n/N° 
» , ¥7.yx.y—)lF (4, 4' -f/t KD + yy7 
xXJM^y) , tf^7x/— ;l/S (4, 4* -ytF 
D^^>> ? ^aLX;VX;U^» , 4, 4* -ytHD + y 

y7xx;k2, 2-^>^<i:(Z)l:X7xy-Jl/i ; 
4, 4' -yt Ka*yh'7xxM^t HD + yf 
7xXJ«; 1, 5 ->?fc FP*yt7*l/>6i # ©y 

«l:X7iy-MT*^)o 
[0011] 7 )\,*r\s >**1M H (b 2) ilTH 

1, 2-fcL<ttl. 4-7*3 L l'>;*^lM F*±lXC 

[0 0 12] *58W^45W**#ai$*#Ux— r;u 
(a 2) tt, _bfg (bl) K (b2) 
^«7WJMSaT, 1 0 0-2 0 0tM«TW 

2) <D«J)0=EJHn4il«I— 5 0^E7k L < tt 2 - 

[ 0 0 1 3 ] K ( a 2 ) (Dft^^^fttt, M3 0 0 
-5, 000, Sf£L<tt 500-3, 0 0 0T*5. 

300 ^m-cimnmstm^+fttte 5 . 000 

7^ FBjfi»C**ft«FlB«:«-r*. 
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[0 0 14] #fgBJleD# ij x~ T)VX7,7-)ls7=. F 
(A) 6i«t4 (a 2) ©ffifflSte, HUffi (a 1) t 

(a 2) ©^ttm»tcs^^xas2 o~8 omm%. 

»*L<tt2 5~7 5fiS%CDffiHTfe-5. ( a 2 ) <£> 
i*S2 0%*iT1i (A) <D&mffi±\&rf£Q^ 8 0S 
ft%£j@A5<h (A) ©HSH4^<ST"r-5^*{C»^ L- 
<&V>. ilfc, ^iC<tO (a 2) i*(C#'J7Jl/+U 
>:*+lM F (* Ux^l/ -f F^§£) ^fffflLT 

6>. (a 2) roSK#UTS#3 OES%JETFT£>3. 
[0 0 15] (A) ©JHffittWKISfcSnSfcOTttfc 

§Si£(D : 7$ h'i«tt¥Ifl5<t^fiy*Jl'*>i 
£EJKS-&T*U7'5 F (al) &Mf8.H:lstb. Z.tl\Z 
(a 2) £Jn*.T, SiB- affiTTa^EfcfefT-J* 

: 7S F»J*tt*a<M3£tf*#«5>*;UJp>a 
t (a 2) fcHWfKRjfcWtettii*. *W#4TSfcli 20 
*M¥«ET K . A ft T iDJES fSS WiiCio-Cl'B* 
tbT#U7SH (al) ££f££-ti\ -€-0«*JEETT? 
(al) i (a 2) iKDm&fcfo&ft 

[0016] ±fs©a^Rjs;jc«, Mox^f 

3=.SA*Mtt ; BKS>Jlo:i;k »a«6«J 

aaatt«MMtxc^«miif sns. M&o&fflawu 30 

(a 1) *5«fctf (a 2) W&ltSfilcM LTffi^ 0 . 1 
~511%T*5. 
[0 0 17] (A) ©aTC&K (0. Sli%m-?1/ 

2 5t). a, m&o. 5~4. o. s?£L 

<«0. 6~3. OTSiS. iS7Citt«**0. 5**rCtt 
■tatfcjWBK, 4. O^i^^t^tt^fiTt^ * 
fc, (A) ©iggffiS (2 10t, ->7-U-h : 1 0 
! s') tt, ®^7, 0 0 0-1 0 0, OOOcps, 
ifiKH 1 0, 0 0 0-5 0, OOOcpsTS 
4. »ifc*6S*»7. 0 0 0 c p s*«Ttt, ffim^<Dtt 40 

0 0, 0 0 0 c p s £jB*.£J*«M***«< *HMS 



[0 0 18] *5BW<0»JBSaj«tlSlC*V»T3RpiaBtt»K 
(B) tUH 7.5 L l/>IM, (*$0 T^LUMRXX 

& •& $ <t o st & n •& '> & < ifc-a^sifiicwai-r^ 

V)VP**&&, 7'^ l JPXhij;i//7*^^X>/X5 L U 50 



tfU>. ^UXfl/>^©*U*l/7^ .; 'J 

X^P>t-U-7-t-U- h (PET^Jlg) . #'J^U> 
fk7ft'-h (PBTii) ^CO^'JXXt-JU^ 
flg ; # U h^Jig ; <J *^)M * i7 ij l^- h 

/^■^>'x>/7,^u>*s^, vfrmtf-fi' 

-5. 

[0 0 19] *»WO»Ka**k:*HT. (A) <h 
(B) C0fiaJt«, iIHT (5 — 4 0) : (9 5 — 6 
0) , 0?£L<te ( 1 0 — 3 5) : (9 0~65) 
«. (A) 0&mtf 5*ffiT'\*$!n.m±%)mtf?F-\-fti: 

4. 

[o o 2 o] #*8©ttKfij«*tiK:*svvr> (A) <h 

(B) ©fflStt^MKftJiS-ar&BWT, fflig*Mr!l 

(C) £-^fi-£-&T*><fc^„ Kffi&fc*! (C) ill 
tt v 3-258850 ^£:#B, 5-856 

1 6^BJjffl»^{cfHf£0*)^^->;l/«, x#*->«< 
7571, tKD + yjH, #U 7;W*U F 

(CD ; if#M¥3 - 3 2 1 3 0 8^WfflWm\Z 
f5®©S14ffi^a#'J^W7-<> (C 2) ; 
I¥ 2 - 1 9 9 1 2 9 *§-£;$B, 4tiK¥ 5-8 5 6 1 6^ 

mft*&?z7ny{7m'&fc (C3) &&mif*>txz>. 

[0 0 2 1] (B) #X^U>gi, (/ 

^) 7i"JMlXrJl', (^^) 7i"jDZhij;k 

^x>d>6.7tt^Pi DS«ns'>7ij:< 1 1> l 
ffilttttS (*) S^©«-&© (C) iltlt 

(CI) («Atf, X^l/>/7^UDXhU;U/Sl7K 
7W >^*a-&#:> 7^ l JD-hUV7'^ylV 

»y u ->v^/^ ^ ^ u )uffi^^;u*a-&#:^t*) *w 

(B) U tl/7 >f ^Sl©§ □ O (C) 
ittll (C2) (fl»J^.tf, R¥«S#^«3ft«l. 0 0 
0-2 5, 0 0 0 l/-f >8ttl»f fii? 'J 7" 

□ eu->&£) (C3) s^^^a 

*U, 0 0 0-2 5, 0 0 0©^U^Dtfl/>/^iJ7s 
^U>:/D'.y 



<5) 



[0 0 2 2] (C) -&*§-&© (C) ©W4, 

(A) £ (B) ©Mill:#LTl«0. 1-1 5JI 
S%. !f$L<lil~10li%T$.5. (C) (DMtfi 

o.i ss%*irett+#ftffi&ttfa±$*a*3S3m 

[0 0 2 3] *56M©»K»J5!(;«I»C*HT, 
Vi±ft]£VT (A) 7;W*'J*«*«t^/Sfc 

«r;u* u ±«&)g© a d y >ft4h*» e> & § & nig 
±s-&*r.t*«T#*. be (d) turn shisu^s io 

A, «fl:thUCA, aHfc#'J">A. *ftlTif*">9 

iMk^^v-^A&i^if &n. ;m ■=>©?*>#(::$? 

[0 0 2 4] (D) ©figfflSte, (A) <h (D) <D^tt 

0. 0 5~3fia%t?$)«). (D) ©»**0. 0 1E1 

BC«rBU»llrt»K!0*H*l«a«. 20 
[0 0 2 5] (D) SgsinT^ffifcC^TttiftKlfgJg 

iJx-t;HXtJV75 K (A) (C^s6^-m$-&T*5 
UV*. (A) (D) 
(A) OttiBlfc (D) Stein L$HftStf**&0» 

[0026] *^^©^8gffi^tc«, #«mjttt*— 

14, *^*>ttfcU<ttflStt©#ffiJStt»i (E) £"£*r 

a-a-r-bj:^. #M":a->ttJ*H«ttS9£LTtt, &m7 30 

-7 h£«fcz*v;vfc**>©JI!B&Kx7.7 L ;k #«T^n- 
;i/©7;Mp;i/x— j —)V7 s >«t©j!iJiSi£ 

AMixfJi'i, *«7;v^;i'X-7 i ;HM»x^5 l Ji' 
i&m<Dtis.m^*7-)i)&m^ 7 ^^y^yx^ym 
ft, 7;u*;i/^,;u*>Kta, A77-{>7^*>k** 

ffifStt^Ji LTIi 7^*^ H 'J *3MW7 >^x^ Ail 
«©7 5>'KSia5tt:#ffi»ttS!, MWl7)\s*)Vz?*?-)V 50 
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*LV»"b©tt7x*>tt»iJgttJBT*«3, !f#»cSfSb 

v>&©«7;u*;i^>-fe*>7ji^>$:&. 7)\>*)ix)V 

[0 0 2 7] (E) (D&mmiZ, (A) , (B) iScfctf 
i&gfc^Dfflt^n-S (C) l,TiI* 5 

Sfi%Ki,T, »i(,<tt3ll%«TT$5. (E) © 

[0 0 2 8] (E) **Jn-r**ft»COtsT'b1*»dS3t 

(A) (B) >^tC^fe»«a-li-T*5< 

[0 0 2 9] *»93®WJftlHj«<Mlt4, ^»©#S?1^« 

— , . x- «t oca- >n g _ * ^-y— an* vj <s> n-s , 

[0 0 3 0] S«l«KiD*rt»©*lnllJ*fc:"3lr»T»*Wfc 
BBJttt&V***, #J;U4, (D (A) ~ (C) $-g7l/> 

Hsai-rs^ffi, ®'Pm<D (b> (a) *5«t^ 

(C) *:/U>Hjft*Lfc«. »D© (B) 
75i£, ® (A) <h (C) tSr^ft^W^KJEKLfca... 

(b) «rsi«-r**j*#*«*»f&n*. ±fe©*3<t^© 
[0031] nyttwbis-citftmwmam 

&#5*StUTtt, «SJA«, (A) 40~90il 
1$, (B) 5 0~ 1 0mSBf*5<fctf (C) 0-3011 
gBS7l/> h'lilTTX^-A'vfiaL, 
^-AVftS?.!; (B) <h^7W>h*fli^L, *%BJ 

©ffij£&&#s:£sani£tf£n?>«,. £©#i£te, ?ca© 

(B) +t^>a© (A) Sr^-fc^fkSti-SCtAfffl* 
SOT?. *^BJ©«fliffifiS;^©^?iiLT!f#IC»*L 

[0 0 3 2] *fc#»9J<DttffifflJ*ttlwtt«*©ffliBK: 
JSC i^StC<fct3I^Ifi£#l©!f#ttSI?aS : L7<f^|gHT^ 
«I©flfi©^J3gffl^iD?fiJS:tticJX^j!)a-r^ d 

tt*jn«dtUTe, sift. ^s*jW. mm, #5* 

[0 0 3 3] 

[^ffi^J] EAT. *16fl»lt«t02|5:3BW&a€»tKWrs 
© rg|5j «»ftg|5, r%j ttma%S^-Tc &£Sftft 



(6) 



= 8- 1 27 55 
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[0 0 3 4] atffiH*ffijnffi :f^2mm©MS 
Jt£/8^ jgfeftM- (7 K/OfX hS) fCfctK 

(a) &&zf*$immm (t>> ©aiffiB^igfctM 

(a) jft&S. ^Si^H-Sr-?-©^^ 2 0"C, lg6 5% 

(b) ABKM-^ftA f?7H>; 9-f*> 

5fe#ifeofc©*>, iffi©*»5SSiilT*e> 2 0 10 
"C, Ig6 5XRHSlSTl:-2 4tWl. 
7-f^h«»?SS:ASTM D 2 5 6 - 5 6 AlCip 

sa. 

3I3I3£S : ASTM D 6 3 8 \zmM. 

fESST Z> Z. i C J; o Tlftifi L fc. 
I¥ffig*P O ; 

»6ftfc#ux— "^xxyjuys Kofltiittft** * 

5-7. 2 1 0t> ^7— h : 1 0 ! s-' 1 0 

mm. rtSlmmO+tt7U-S:ffil) ] Ttll^b 

fc. sear, ftiau$.mTmmistcMumfrzm^T, y 

1 jc^-r. cffl^ux-T^x^ 
f;P7 5 K^ttT [a— i] .taster a. * 

USE^J 1 t|B|«©*tt"riO#«B)5±»I»J5!i*©ftttS: 

tt&BTF [A- 2] <hBSf2-r-5). 

[0 0 3 7] tk^J 1 
T.'ryUXm^r- b{7 V-Zf\Z, z-ft-fu^Zf^S 40 
6. Offi, 7vt>i6l4. Of, r<;^y.y^7.1 
010J (KftSiJtSd ; ePA*#W 0. 3 SMS 

<ktf*5»*tt&*. 2 2 OCTttEftM 

T4..«FlBiaiJ».JWf.U, M^fc*;U#*->JW***riN5 
ft¥J£0-?*l. 0 0 0O*'J7SF*U^-9 6a 



[0 0 3 5] £tt9Jl 

3. 5SS. 7 1^7.^^81 6.' 5SS, ^JWV'^^ 
10 10J (SSfcg&itai ; ? /W*-tt«) 0. 3 
£><fctf*6gB£tt&^ gJSIM&m, 2 2 

5fS¥^TSl. OOO0^'J75Ht'J^T-9 6 
^tC^^^a2, 0OOC9k'X7iy- 
;PAXfl/>t^-f KftHOtt-1 9 2gB*3cJ:OTO> J ,>l' 
3^0. 5g&£jD*_, 2 4 5t, lmmHgtTFCDM 
flETO*«=-C5«flHia^lx, ttiMttfU^-SfSfc. CI 

^ -f Xt 5 r <!: IC i -5T# U X-tJVX7t^7 5 F£ 
*tfc., ^CDfcCD©Jl7c3teStt2. 10 (0. 51i%m 
2 5"C, ErFH3ttl) T&D, NMR 



2 8. o% 
6 6. 8% 
5. 2% 

* [0036] mmm 2 

KJUtfy 1 0 1 oj &«fci/*£tt&A,05U;:, 
*&<b£ u^A2 &£-ii$(cttj^;£^te^;&g0y 1 t.m 

U^AiidvP.^s^mB&jtJfdffi^SrWfc. NMR##r 

2 8. 0% 
6 6.8% 
5. 2% 

9 9. 3% 
0. 7% 

*u>dfyn— ;n 4 4g|5*3j;^^>';uxix;i,o. 5gG 

£2JQ;^ 2 4 5t, lmmHg«TOMET©MT5 
PI«S:*^*ffVi, itfeO^'JX-^l/XX^UTH F 

CO^UX- ?^X7.?;V7 5 FSKT [A- 3] £B8 

[ 0 0 3 8 ] 
[3?1] 



m « • 



•8- 1 2 7 5 5 

11 ~ 12 

i Stc i i 7-fv*7f i i mmmmtmw) 
i tt^ i mmum i i zmmi i 

II I I I (a) I (b) 

I I (cps) I (kg-cffl/cm) I (kg/cm 8 ) I itiS&mm I im®M 



I 2.10 | 40,000 I mW^ff I 420 | 1X10" I 1X10» 
mMM2 I 1.80 I 25.000 I #t#rtt-f I 400 I 2X10" I 3X10 8 



UMmi I 1.90 I 3,000 I i&Brtff I 400 I 5x10 s I 5X10' 



[0039] wee if-;w*«£#©«jfi] 
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